Introduction: Black men have a higher incidence of advanced stage at diagnosis and mortality from prostate cancer than do men in other racial groups. Given that androgen-deprivation therapy (ADT) is one of the mainstays of treatment for advanced prostate cancer, we investigated the development of biochemical failure, or recurrence of elevated prostate-specific antigen (PSA) levels, among different races in men receiving ADT.
Introduction
Prostate cancer is one of the most common cancers among men and the second most common cause of cancer death in the US. However, its incidence is markedly different among various races and countries. Prostate cancer is diagnosed in black men at a higher frequency, 1 at a higher grade of disease, [2] [3] [4] and at a younger age than in white men. 5 Black men are 2.5 times more likely to die of prostate cancer than white men are. 6 Epidemiologic studies have attributed this higher mortality to the advanced stage at presentation and higher grade at diagnosis. Several factors, such as low income, lower literacy rate, and poor health insurance, in black men have been implicated in the increased proportion of advanced stage at presentation and subsequent greater mortality. 7, 8 Androgen-deprivation therapy (ADT) using luteinizing hormonereleasing hormone (LHRH) agonist is one of the mainstays of prostate cancer treatment. It is based on the castration of a hormonally sensitive prostate cancer. 9 Although differences in prostate cancer incidence and mortality between black and white men are widely accepted, the existence of racial differences in treatment outcomes remains controversial. 10 We conducted a study to determine the credits available for this article -see page 95.
impact of race on the development of biochemical failure, or recurrence of elevated prostate-specific antigen (PSA) levels, after ADT therapy. Because Kaiser Permanente Southern California (KPSC) has a racially diverse patient population and all of the patients it serves have equal access to health care, our patient population was an ideal setting in which to evaluate the effectiveness of ADT among different racial groups. KPSC is a large multispecialty, managedcare organization that covers the area from Bakersfield to San Diego, CA. In 2006, KPSC had more than 3.2 million members from diverse racial groups.
Methods
After obtaining approval from our institutional review board, we performed a retrospective cohort study of patients with prostate cancer who received ADT and were part of the KPSC Cancer Registry; 1617 patients were considered for study participation. Inclusion criteria included receiving an initial diagnosis of prostate cancer between January 2003 and December 2006, receiving primary ADT monotherapy, and undergoing a minimum of two PSA tests after starting leuprolide. Exclusion criteria were: having an unknown treatment type, having an unknown baseline PSA level, and having an unknown baseline cancer stage. Patients who had undergone previous radical prostatectomy and/or radiation therapy for prostate cancer were also excluded. The remaining 681 patients who received primary ADT comprised our study participants and were grouped according to their respective race; white, black, Hispanic, and Asian/other. ADT is achieved by using an LHRH agonist, leuprolide acetate (Lupron Depot). Patients were treated with the following dosing regimens: calendar-based, testosterone-based, and intermittent. Calendar-based therapy has long been the standard and is defined as redosing patients with an LHRH agonist according to a preset schedule determined by the manufacturer. In our study, doses were administered every three months. Testosterone-based therapy is a newer method of administering an LHRH agonist that we adopted in 2006 and is based on previously published results. 11 Testosteronebased therapy is defined as redosing patients with an LHRH agonist whenever serum testosterone levels increase to >50 ng/dL. (The castrate level of testosterone, 50 ng/mL, in our study was based on the phase 12 conducted to obtain approval from the US Food and Drug Administration for the 22.5-mg formulation of Lupron.) Intermittent dosing was defined as redosing patients with LHRH on the basis of their PSA level, without regard to testosterone levels or elapsed time.
Because no definition of biochemical failure currently exists, we sought a definition that could readily apply to any method of administering LHRH-agonist therapy. Therefore, we chose to define failure as an increase in PSA of >2 ng/mL from PSA nadir, with no subsequent decrease in PSA. Cox proportional hazards regression was used to perform a multivariate analysis and to calculate the hazard ratios for treatment failure for all groups.
Results
Baseline characteristics were similar among groups with respect to pretreatment PSA level, Gleason score, pretreatment testosterone levels, and cancer stage. The racial composition of our population was as follows: white, 416 (61%); black, 107 (16%); Hispanic, 107 (16%); and Asian/other, 51 (7%). Prostate cancer was diagnosed at a younger age in black and Hispanic patients than in white patients (Table 1) . (Table 3) .
Cox proportional hazards regres-
In this multivariate analysis, as expected, pretreatment PSA and stage were also associated with higher rates of treatment failure ( Table 2 ).
Discussion
The incidence of prostate cancer differs among various races, being highest in blacks. In addition, ageadjusted mortality secondary to prostate cancer is higher for blacks than for whites. 13 Considering absolute and relative mortality, prostate cancer presents the highest disparity in mortality between blacks and whites of any cancer in the US. 10 Tewari et al 14 suggested that the lower prostate cancer survival rate for blacks can be explained by differences in socioeconomic status among races and by lower surgical treatment rates for blacks.
Other studies have suggested that higher prostate cancer mortality in black men may be secondary to higher tumor grades, younger age at diagnosis, and higher cancer stage. Our population is unique in that all patients, regardless of their ethnicity, have equal access to all components of health care screening and treatments. Therefore, many of the potential confounding factors that have been proposed for racial differences in prostate cancer outcomes were not present in our study. Our findings confirmed that age at prostate-cancer diagnosis is lower in blacks than in other racial groups. However, we found no intergroup differences in Gleason grade or cancer stage at diagnosis. This may have been because of the aggressive screening and easier access to medical care with KPSC. We found that blacks with prostate cancer have a 34% lower risk of treatment failure when treated with ADT as primary therapy, compared with whites. One possible explanation for this result is different levels of serum testosterone and androgen-receptor expression in blacks compared with whites. Ross et al 15 reported 15% higher mean serum testosterone levels in young black men compared with white men. Determining whether this difference in testosterone level leads to better response to hormonal therapy requires further investigation. Our study did not show a difference in pretreatment testosterone levels between blacks and whites. This could be secondary to small sample size, as data on pretreatment testosterone levels were available for only 42% of patients in our study. Multiple studies have investigated the racial differences in prostate cancer outcome after hormonal therapy. However, we are aware of only 5 studies [16] [17] [18] [19] [20] that specifically addressed outcomes among blacks and whites. Three of those studies measured overall survival, 1 measured disease-free survival, and the other measured biochemical failure. Four studies showed no association between race and treatment outcome. A study by Thompson et al 16 showed lower overall survival for blacks compared with whites. All patients in the 5 studies just mentioned had metastatic prostate cancer. The majority of reports on the studies did not comment on whether variables such as socioeconomic factors and access to health care were controlled for in the study. These factors have frequently been used to explain racial differences in prostate cancer. All members of our managed-care population have equal access to health care. Thus, we believe that our results are more reflective of the true biologic disease progression in the two populations. In addition, our black and Hispanic populations are younger than those for the 5 studies, reflecting the American Cancer Society guideline that PSA levels in blacks and Hispanics should be checked starting when these men reach age 40 years. 21 Further, we believe that using our strict inclusion and exclusion criteria, particularly the fact that we included only those patients receiving primary monotherapy, allowed for a cleaner analysis of biochemical failure in this population.
In addition, higher androgen-receptor expression in black men may play an important role. Gaston et al 22 analyzed androgen-receptor protein expression in prostatic tissue from 25 black men and 25 white men who underwent radical prostatectomy for clinically localized prostate cancer.
Androgen-receptor expression was 81% higher in prostate cancer in black men than in white men. The higher expression of androgen receptors in blacks could explain the better response to ADT.
Additionally, recent evidence has demonstrated that castrate-resistant prostate cancer is still very much a hormone-dependent cancer. 23 Racial differences have also been found among variants of the genes of the enzymes involved in androgen biosynthesis and metabolism. 24 It is possible that there is delayed and/or less upregulation of the paracrine/ autocrine steroidogenesis enzymes in black men receiving ADT.
One shortcoming of our study is the use of different dosing regimens in our patient population (calendarbased, testosterone-based, and intermittent). However, these three methods of administering LHRH agonists have thus far not shown any differences in outcomes. Furthermore, all three methods are employed by urologists in everyday clinical practice. Thus, our patient population may reflect more of a real-world scenario than other studies' populations. It is important to note as well that the definition we used as evidence for early development of biochemical failure is applicable to any dosing regimen.
What remains unclear is whether the lower rate of PSA biochemical failure in our black population will lead to decreased morbidity and mortality. With longer follow-up periods, we will be able to assess whether early biochemical failure is prognostic factor for developing metastatic disease.
Conclusion
Of patients receiving ADT primary monotherapy for prostate cancer, black men may have a lower rate of biochemical failure than white men. Although the etiology of this finding is unclear, it suggests the possibility that prostate cancer in black men may be more androgen-sensitive than in white men. v
Disclosure Statement
The author(s) have no conflicts of interest to disclose. All patients had at least two measurements of prostate-specific antigen (PSA) after first being prescribed leuprolide acetate. Failure was defined as the time for PSA to reach an increase of >2 ng/mL more than PSA nadir and no drop till the end of follow-up monitoring. Start time was the date of prostate cancer diagnosis.
